For an admissible ideal I ⊆ P (N) and a non-decreasing real sequence λ = (λ n ) tending to ∞ with λ n+1 ≤ λ n +1, λ 1 = 1, the objective of this paper is to introduce the new notions I −statistically equivalent, I − [V, λ]−equivalent and I − λ−statistically equivalent. which are natural combinations of the definitions for asymptotically equivalent, statistical limit, λ−statistical limit and I −limit for number sequences. In addition, some relations among these new notions are also obtained.
Introduction
The notion of statistical convergence of sequences of numbers was introduced by Fast [2] and Schonberg [17] independently. Over the years and under different names statistical convergence has been discussed in the theory of Fourier analysis, Ergodic Theory and Number Theory. Later on, it was further investigated from the sequence space point of view and linked with summability theory by Connor [1] , Fridy [4] , Maddox [8] ,Salát [15] , Tripathy [18] and many others. For more recent works on statistical convergence we also refer, Rath and Tripathy [14] , Tripathy and Sen ([19] , [21] ), Tripathy [20] , Tripathy and Sarma [22] , Tripathy and Baruah [23] . In last few years, many generalizations of statistical convergence have appeared and are found helpful in the study of the strong integral summability theory. Mursaleen [10] used the notion of (V, λ)−summability to generalize the concept of statistical convergence in term of λ−statistical convergence and investigated some of its properties. Kostyrko et al. [5] generalized statistical convergence with the help of an admissible ideal I of subsets of N, the set of positive integers and called it I −convergence. This new type of convergence has been further investigated from different aspect by Tripathy and Hazarika ([24] , [25] , [27] , [28] ), Tripathy and Mahanta [26] , and many others. Quite recently, Savaş et al. [16] On the other side, Pobyvanets [13] introduced the concept of asymptotically regular matrix A, which preserve the asymptotic equivalence of two non-negative sequences, that is x ∼ y implies Ax ∼ Ay. Subsequently, Marouf [9] and Li [7] studied the relationships between the asymptotic equivalence of two sequences in summability theory and presented some variations of asymptotic equivalence. Patterson [11] extended these concepts by presenting an asymptotically statistically equivalent analog of these definitions and natural regularity conditions for non-negative summability matrices. Later, these ideas were extended to lacunary sequences by Patterson and Savaş in [12] . In present work, we introduce some new notions I −statistically equivalent, I −[V, λ]−equivalent, I −λ− statistically equivalent sequences for number sequences and investigated some relations among these new notions.
Preliminaries
For easy understanding of the material incorporated in this paper, we recall some basic definitions and results.
Definition 2.1 ([2]
). A number sequence x = (x k ) is said to be statistically convergent to a number L provided that for every ǫ > 0,
where vertical bars denote the cardinality of the enclosed set. In this case we write
Further, for any non-decreasing sequence λ = (λ n ) of real numbers tending to ∞ with λ n+1 ≤ λ n+1 , λ 1 = 1, the generalized de la Valée-Pousin mean is defined by
A sequence x = (x k ) is said to be (V, λ)−summable to a number L (see [6] ) if t n (x) → L as n → ∞. If we take λ n = n, then (V, λ)−summability reduces to (C , 1)−summability. Let,
Definition 2.2 ([10]
). Let λ = (λ n ) be a non-decreasing sequence of reals tending to ∞ with
In this case we write
We next recall the terminology of I −convergence which is one of the main notions that we need in the sequel.
For any non-empty set X , let P (X ) denotes the power set. A family I ⊆ P (X ) is said to
A non-empty family F ⊆ P (X ) is said to be a filter in X if For further study, we take X =N and for any set A, A C denotes the complement of A.
Definition 2.3 ([5]
). Let I ⊆ P (N) be a non-trivial ideal. A number sequence x = (x k ) is said to be I −convergent to a number L provided that for each ǫ > 0,
Definition 2.4 ([16]
). Let I ⊆ P ( N) be a non-trivial ideal. A sequences x = (x k ) is said to be I − statistically convergent to L provided that for each ǫ > 0 and every δ > 0,
Definition 2.5 ([16]
). Let I ⊆ P ( N) be a non-trivial ideal. A sequences x = (x k ) is said to be I − λ− statistically convergent to L provided that for each ǫ > 0 and every δ > 0,
In this case we write Patterson [11] presented a natural combination of Definitions 2.1 and 2.6 to introduce the concept of asymptotically statistically equivalence as follows.
Definition 2.7. The two non-negative sequences x = (x k ) and y = (y k ) are said to be asymptotically statistically equivalent of multiple L provided that for every ǫ > 0, we have
Now we give some new definitions which are natural combinations of Definitions 2.4, 2.5 and 2.6.
Main results
Definition 3.1. Let I ⊆ P ( N) be a non-trivial ideal. The two non-negative sequences x = (x k ) and y = (y k ) are said to be asymptotically I −statistically equivalent of multiple L provided that for each ǫ > 0 and every δ > 0, (ii) For the choice λ n = n, Definition 3.1 coincides with Definition 3.4 whereas Definition 3.2 coincides with Definition 3.3.
Theorem 3.1. Let I ⊆ P ( N) be an admissible ideal and λ = (λ n ) be any non-decreasing real sequence tending to ∞ with λ n+1 ≤ λ n + 1, λ 1 = 1, then we have the following:
Here ℓ ∞ denotes the class of bounded sequences. 
L (I ) y, it follows by definition that the set on the right side belongs to I which immediately implies
We next give an example to show that the inclusion [V, λ]
sider the sequences x = (x k ) and y = (y k ) defined by
0, otherwise,
as n → ∞, it follows for every δ > 0, we can find a positive integer m(δ) such that
Since I is admissible so the set on the right side belongs to I , which immediately implies
This shows that x ∼ S 0 λ (I ) y. On the other side, the fact
implies that the sequences x = (x k ) and y = (y k ) fail to be a members of [V, λ] 0 (I ).
(
Then we can find a real number M (say)
such that |(
Given ǫ > 0, we have
Thus, if we denote the sets
Further, we have
Thus for any δ > 0,
(iii) This immediately follows from (i) and (ii).
Theorem 3.2. Let I ⊆ P ( N) be an admissible ideal and λ = (λ n ) be any non-decreasing real sequence tending to ∞ with λ n+1 ≤ λ n + 1 for all n ∈ N, λ 1 = 1, then we have the following.
Proof. Suppose x = (x k ) and y = (y k ) be two sequences such that x ∼ S L (I ) y. For a given ǫ > 0, we have 
Since x ∼ S L (I ) y and A( a 2 ) ∈ I , it follows by definition of an ideal that
(ii) Suppose that lim inf n→∞ ( λ n n ) = 0. As in [3; p. 510], we can choose a subsequence (n( j ))
Define the sequences x = (x k ) and y = (y k ) as follows, 
